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1
SEMICONDUCTOR PACKAGE AND METHOD
OF FABRICATING THE SAME

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims priority under 35 U.S.C. §119 to
Korean Patent Application No. 10-2012-0101153 filed on
Sep. 12, 2012, the disclosure of which is hereby incorporated
by reference in its entirety.

BACKGROUND

1. Field

Example embodiments of inventive concepts relate to a
semiconductor package including a semiconductor chip hav-
ing chip pads disposed on an upper surface thereof close to
two opposite sides, and a method of fabricating the same.

2. Description of Related Art

A semiconductor package may include at least one semi-
conductor chip. Various studies for achieving high integration
and improving reliability have been conducted on semicon-
ductor packages.

SUMMARY

Example embodiments of inventive concepts relate to a
semiconductor package including a semiconductor chip hav-
ing chip pads disposed on an upper surface thereof close to
two opposite sides, and/or a method of fabricating the same.

Example embodiments of inventive concepts relate to a
semiconductor package that limits (and/or prevents) damage
to an electrical connection between chip pads of a semicon-
ductor chip from an external environment, and/or a method of
fabricating the same.

Features and/or advantages of example embodiments of
inventive concepts are not limited to the foregoing; other
features and/or advantages may become apparent to those of
ordinary skill in the art based on the following descriptions.

In accordance with example embodiments of inventive
concepts, a semiconductor package includes: a lower mold-
ing element including a first side, a second side opposite the
first side, a third side substantially perpendicular to the first
side, and a fourth side opposite the third side; a lower semi-
conductor chip in the lower molding element, the lower semi-
conductor chip including lower chip pads on an upper surface
of'the lower semiconductor chip and at areas close to the first
side and the second side of the lower molding element; con-
ductive pillars surrounding the lower semiconductor chip and
passing through the lower molding element; an upper semi-
conductor chip on the upper surface of the lower molding
element and the lower semiconductor chip, the upper semi-
conductor chip including upper chip pads on a top surface of
the supper semiconductor chip and at areas close to the third
side and the fourth side of the lower molding element, and a
connecting structure on the lower molding element and the
upper semiconductor chip, the connecting structure electri-
cally connecting each of the lower chip pads and upper chip
pads to a corresponding one of conductive pillars. A level of
the upper surface of the lower semiconductor chip is equal to
a level of an upper surface of the lower molding element. The
upper semiconductor chip is substantially orthogonal to the
lower semiconductor chip.

In example embodiments, the connecting structure may
include a first upper insulating layer in direct contact with the
upper surface of the lower molding element, the upper surface
of'the lower semiconductor chip, and side and upper surfaces
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of the upper semiconductor chip. The connecting structure
may further include a first redistribution pattern on the first
upper insulating layer, and a second upper insulating layer on
the first redistribution pattern. The first redistribution pattern
may include first contact plugs in direct contact with upper
surfaces of the conductive pillars, second contact plugs in
direct contact with upper surfaces of the lower chip pads, and
third contact plugs in direct contact with upper surfaces of the
upper chip pads.

In example embodiments, sides of the second upper insu-
lating layer may be farther away from the upper semiconduc-
tor chip than outermost sides of the first redistribution pattern.

In example embodiments, the sides of the second upper
insulating layer may be vertically aligned with sides of the
first upper insulating layer.

In example embodiments, the connecting structure may
further include a second redistribution pattern on the second
upper insulating layer, and a third insulating layer on the
second redistribution pattern. The second redistribution pat-
tern may include fourth contact plugs in direct contact with an
upper surface of the first redistribution pattern.

In example embodiments, sides of the third upper insulat-
ing pattern may be farther away from the semiconductor chip
than outermost sides of the second redistribution pattern, and
vertically aligned with the sides of the second upper insulat-
ing layer.

In example embodiments, some ofthe lower chip pads may
be electrically connected to corresponding upper chip pads,
and the second redistribution pattern may be configured to
supply a same signal to the some of the lower chip pads and
the corresponding upper chip pads.

In example embodiments, the semiconductor package may
further include external terminals, and each of the external
terminals may be in direct contact with a lower surface of one
of the conductive pillars.

In example embodiments, a vertical height of the upper
semiconductor chip may be smaller than a vertical height of
the lower semiconductor chip.

In example embodiments, the vertical height of the lower
semiconductor chip may be the same as a vertical height of
the lower molding element.

In example embodiments, the semiconductor package may
further include an adhesive layer between the lower semicon-
ductor chip and the upper semiconductor chip. The adhesive
layer may be in direct contact with the upper surface of the
lower semiconductor chip and a lower surface of the upper
semiconductor chip.

In example embodiments, the adhesive layer may extend
between the upper semiconductor chip and the lower molding
element.

In accordance with example embodiments of inventive
concepts, a semiconductor package includes: a lower semi-
conductor chip including: lower chip pads disposed on an
upper surface thereof, the lower chip pads being close to two
opposite sides of the lower semiconductor chip; a lower
molding element surrounding sides of the lower semiconduc-
tor chip; conductive pillars penetrating the lower molding
element along edges of the lower molding element; external
terminals in direct contact one-to-one with lower surfaces of
the conductive pillars; an upper semiconductor chip on the
upper surface of the lower semiconductor chip, the upper
semiconductor chip including upper chip pads on an upper
surface thereof, the upper semiconductor chip not covering
the lower chip pads; a connecting structure on the lower
molding element and the upper semiconductor chip, the con-
necting structure including sides that are vertically aligned
with sides of the lower molding element, the connecting
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structure electrically connecting each of the lower chip pads
and the upper chip pads to corresponding ones of the external
terminals through corresponding ones of the conductive pil-
lars; and an upper molding element on an upper surface of the
connecting structure, the upper molding element including
sides that are vertically aligned with sides of the connecting
structure.

In example embodiments, a coefficient of the thermal
expansion of the lower molding element may be smaller than
a coefficient of the thermal expansion of the upper molding
element.

In example embodiments, the lower molding element may
be harder than the upper molding element.

In accordance with example embodiments of inventive
concepts, a semiconductor package includes: a lower semi-
conductor chip including a plurality of lower chip pads on two
opposite ends of an upper surface, and a plurality of sides; a
lower molding element surrounding the plurality of sides of
the lower semiconductor chip and exposing the upper surface
of the lower semiconductor chip; an upper semiconductor
chip orthogonally crossing over the upper surface of the semi-
conductor chip between the plurality of lower chip pads on
opposite ends, the upper semiconductor chip including a plu-
rality of upper chip pads on two portions of the upper semi-
conductor chip, the two portions of the upper semiconductor
chip extending over the lower molding element from two
sides of the plurality of sides of the lower semiconductor chip;
a plurality of conductive pillars that are spaced apart from the
lower semiconductor chip and extend through the lower
molding element; and a connecting structure that electrically
connects upper surfaces of the plurality of lower chip pads
and upper surfaces of the plurality of upper chip pads to upper
surfaces of the plurality of conductive pillars.

In example embodiments, a plurality of external terminals
may be electrically connected one-to-one to bottom surfaces
of the plurality of conductive pillars.

In example embodiments, the connecting structure may
include a first insulating layer on the molding layer, the two
opposite ends of the lower semiconductor chip, and the upper
semiconductor chip. The first insulating layer may define first
upper via holes that expose the upper surfaces of the plurality
of conductive pillars, second upper via holes that expose the
upper surfaces of the plurality of lower chip pads, and third
upper via holes that expose the upper surfaces of the plurality
of upper chip pads. The connecting structure may include a
first redistribution pattern on the first insulating layer.

In example embodiments, the connecting structure may
further include a second insulating layer on the first redistri-
bution pattern. Sides of the second insulating layer may be
farther away from the upper semiconductor chip than outer-
most sides of the first redistribution pattern.

In example embodiments, an upper molding element may
be on the upper semiconductor chip and the lower molding
element. A coefficient of the thermal expansion of the lower
molding element may be smaller than a coefficient of the
thermal expansion of the upper molding element. A hardness
of the lower molding element may be harder than a hardness
of the upper molding element.

BRIEF DESCRIPTION OF THE DRAWINGS

The foregoing and other features and advantages of
example embodiments of inventive concepts will be more
apparent from the more particular description of non-limiting
embodiments of inventive concepts, as illustrated in the
accompanying drawings in which like reference characters
refer to the same parts throughout the different views. The
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drawings are not necessarily to scale, emphasis instead being
placed upon illustrating the principles of inventive concepts.
In the drawings:

FIG. 1is a separated perspective view showing a semicon-
ductor package in accordance with example embodiments of
inventive concepts.

FIG. 2A shows a cross-sectional view taken along line I-I'
in FIG. 1;

FIG. 2B shows a cross-sectional view taken along line I1-1T'
in FIG. 1;

FIG. 2C shows a cross-sectional view taken along line
III-1IT" in FIG. 1;

FIGS. 3A to 3C are cross-sectional views showing a semi-
conductor package in accordance with example embodiments
of inventive concepts;

FIGS. 4A to 4C are cross-sectional views showing a semi-
conductor package in accordance with example embodiments
of inventive concepts;

FIGS. 5A to 5C are cross-sectional views showing a semi-
conductor package in accordance with example embodiments
of inventive concepts;

FIGS. 6A to 6C are cross-sectional views showing a semi-
conductor package in accordance with example embodiments
of inventive concepts;

FIGS. 7A to 28A, 7B to 28B, and 7C to 28C are cross-
sectional views sequentially describing a method of fabricat-
ing a semiconductor package in accordance with example
embodiments of inventive concepts;

FIGS. 29A to 35A, 29B to 35B, and 29C to 35C are cross-
sectional views sequentially describing a method of fabricat-
ing a semiconductor package in accordance with example
embodiments of inventive concepts;

FIGS. 36A to 36C, and 37A to 37C are cross-sectional
views sequentially describing a method of fabricating a semi-
conductor package in accordance with example embodiments
of inventive concepts;

FIG. 38 is a configuration diagram showing a memory
module including a semiconductor package in accordance
with example embodiments of inventive concepts.

FIG. 39 is a configuration diagram showing a semiconduc-
tor module including a semiconductor package in accordance
with example embodiments of inventive concepts.

FIG. 40 is a configuration diagram showing a mobile sys-
tem including a semiconductor package in accordance with
example embodiments of inventive concepts.

FIG. 41 is a configuration diagram showing a mobile appa-
ratus including a semiconductor package in accordance with
example embodiments of inventive concepts.

FIG. 42 is a configuration diagram showing an electronic
system including a semiconductor package in accordance
with example embodiments of inventive concepts.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

Example embodiments of inventive concepts will now be
described more fully with reference to the accompanying
drawings in which some example embodiments of inventive
concepts are shown. Example embodiments of inventive con-
cepts, however, be embodied in different forms and should
not be construed as limited to the embodiments set forth
herein. Rather, these example embodiments of inventive con-
cepts are provided so that this disclosure is thorough and
complete and fully conveys the scope of example embodi-
ments of inventive concepts to those skilled in the art. In the
drawings, the sizes and relative sizes of layers and regions
may be exaggerated for clarity.
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It will be understood that when an element is referred to as
being “connected” or “coupled” to another element, it can be
directly connected or coupled to the other element or inter-
vening elements may be present. In contrast, when an element
is referred to as being “directly connected” or “directly
coupled” to another element, there are no intervening ele-
ments. Other words used to describe relationships between
elements should be interpreted in a like fashion (i.e.,
“between” versus “directly between,” “adjacent” versus
“directly adjacent,” etc.).

It will be understood that, although the terms “first”, “sec-
ond”, etc. may be used herein to describe various elements,
components, regions, layers and/or sections, these elements,
components, regions, layers and/or sections should not be
limited by these terms. These terms are only used to distin-
guish one element, component, region, layer or section from
another element, component, region, layer or section. Thus, a
first element, component, region, layer or section discussed
below could be termed a second element, component, region,
layer or section without departing from the teachings of
example embodiments. Herein, the term “and/or” includes
any and all combinations of one or more referents.

Spatially relative terms, such as “beneath,” “below,”
“lower,” “above,” “upper” and the like, may be used herein for
ease of description to describe one element’s or feature’s
relationship to another element(s) or feature(s) as illustrated
in the figures. It will be understood that the spatially relative
terms are intended to encompass different orientations of the
device in use or operation in addition to the orientation
depicted in the figures. For example, if the device in the
figures is turned over, elements described as “below” or
“beneath” other elements or features would then be oriented
“above” the other elements or features. Thus, the term
“below” can encompass both an orientation of above and
below. The device may be otherwise oriented (rotated 90
degrees or at other orientations) and the spatially relative
descriptors used herein interpreted accordingly.

The terminology used herein to describe particular
embodiments only and is not intended to be limiting of
example embodiments of inventive concepts. As used herein,
the singular forms “a,” “an” and “the” are intended to include
the plural forms as well, unless the context clearly indicates
otherwise. It will be further understood that the terms “com-
prises”, “comprising”, “includes” and/or “including,” if used
herein, specity the presence of stated features, integers, steps,
operations, elements and/or components, but do not preclude
the presence or addition of one or more other features, inte-
gers, steps, operations, elements, components and/or groups
thereof. Expressions such as “atleast one of,” when preceding
alist of elements, modify the entire list of elements and do not
modify the individual elements of the list. It will be further
understood that the terms “comprises,” “comprising,”
“includes,” and/or “including,” when used herein, specify the
presence of stated features, items, steps, operations, ele-
ments, and/or components, but do not preclude the presence
or addition of one or more other features, items, steps, opera-
tions, elements, components, and/or groups thereof.

Example embodiments of inventive concepts are described
herein with reference to cross-sectional illustrations that are
schematic illustrations of idealized embodiments (and inter-
mediate structures). As such, variations from the shapes of the
illustrations as a result, for example, of manufacturing tech-
niques and/or tolerances, are to be expected. Thus, example
embodiments of inventive concepts should not be construed
as limited to the particular shapes of regions illustrated herein
but are to include deviations in shapes that result, for example,
from manufacturing. Thus, the regions illustrated in the fig-
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ures are schematic in nature and their shapes are not intended
to illustrate the actual shape of a region of a device and are not
intended to limit the scope of example embodiments of inven-
tive concepts.

Unless otherwise defined, all terms (including technical
and scientific terms) used herein are to be interpreted as is
customary in the art to which example embodiments of inven-
tive concepts belong. It will be further understood that terms
in common usage should also be interpreted as is customary
in the relevant art and not in an idealized or overly formal
sense unless expressly so defined herein.

FIG. 1is a separated perspective view showing a semicon-
ductor package in accordance with example embodiments of
inventive concepts. FIG. 2A is a cross-sectional view taken
along line I-I' in FIG. 1. FIG. 2B is a cross-sectional view
taken along line II-II' in FIG. 1. FIG. 2C is a cross-sectional
view taken along line III-III' in FIG. 1.

Referring to FIG. 1 and FIGS. 2A to 2C, a semiconductor
package in accordance with example embodiments of inven-
tive concepts may include a lower semiconductor chip 110, an
upper semiconductor chip 130, conductive pillars 320, a
lower molding element 410, a connecting structure 500, and
an upper molding element 610.

The semiconductor package may further include external
terminals 720 disposed on lower surfaces of the conductive
pillars 320. Each of the external terminals 720 may be in
direct contact with the lower surface of a corresponding con-
ductive pillar 320. The external terminals 720 may include a
solder ball, a solder bump, a grid array, or a conductive tab.

The lower semiconductor chip 110 may include a memory
device. For example, the lower semiconductor chip 110 may
include a dynamic random access memory (DRAM) device;
a flash memory device, or a variable resistance memory
device, but example embodiments of inventive concepts are
not limited thereto.

The lower semiconductor chip 110 may be disposed under
the upper semiconductor chip 130. The lower semiconductor
chip 110 may be orthogonal to the upper semiconductor chip
130. The lower semiconductor chip 110 may be disposed in
the lower molding element 410. The lower semiconductor
chip 110 may be disposed in the middle of the lower molding
element 410. The level of an upper surface of the lower
semiconductor chip 110 may be the same as that of an upper
surface of the lower molding element 410.

The vertical height of the lower semiconductor chip 110
may be the same as a vertical height of the lower molding
element 410. The lower semiconductor chip 110 may pass
through the lower molding element 410.

The lower semiconductor chip 110 may include lower chip
pads 112a and 1124. The lower chip pads 112a and 1125 may
be disposed on the upper surface of the lower semiconductor
chip 110. The lower chip pads 112¢ and 1125 may be dis-
posed on the upper surface of the lower semiconductor chip
110 exposed by the upper semiconductor chip 130. The lower
chip pads 112a and 1125 may be arranged so they are not
vertically overlapped by the upper semiconductor chip 130.

The lower chip pads 112a and 1125 may include first lower
chip pads 112a and second lower chip pads 1125. The second
lower chip pads 11256 and the first lower chip pads 112a may
be symmetrical. The first lower chip pads 112a and the second
lower chip pads 1125 may be disposed at areas close to two
opposite sides on the upper surface of the lower semiconduc-
tor chip 110. For example, the first lower chip pads 1124 may
be disposed close to a first side S1 of the lower molding
element 410. The second lower chip pads 1126 may be dis-
posed close to a second side S2 of the lower molding element
410. The second side S2 of the lower molding element 410
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may be opposite the first side S1 of the lower molding element
410. A data signal, an address/control signal, and a power
voltage signal may be supplied to the lower chip pads 112a
and 1125. A different signal may be supplied to each of the
lower chip pads 112a and 112b. For example, the power
voltage signal may be supplied to one of the first lower chip
pads 112q. A first data signal may be supplied to another one
of'the first lower chip pads 112a. A second data signal may be
supplied to one of the second lower chip pads 1126. The
address/control signal may be supplied to another one of the
second lower chip pads 1125.

The lower chip pads 112a and 1125 may include a conduc-
tive material. For example, the lower chip pads 112¢ and 1126
may include a metal such as Au, Ag, Cu, Ni, or Al, but
example embodiments of inventive concepts are not limited
thereto.

The upper semiconductor chip 130 may include a memory
device. For example, the upper semiconductor chip 130 may
include a DRAM device, a flash memory device, or a variable
resistance memory device, but example embodiments of
inventive concepts are not limited thereto. The upper semi-
conductor chip 130 may be the same kind of chip as the lower
semiconductor chip 110.

In a semiconductor package in accordance with example
embodiments of inventive concepts, both of the lower semi-
conductor chip 110 and the upper semiconductor chip 130
may include memory devices. However, example embodi-
ments of inventive concepts are not limited thereto. For
example, the lower semiconductor chip 110 or the upper
semiconductor chip 130 may include a logic device. For
example, the lower semiconductor chip 110 may include a
logic device such as a microprocessor (MP).

The upper semiconductor chip 130 may be disposed on the
upper surface of the lower semiconductor chip 110. The upper
semiconductor chip 130 may be orthogonally stacked on the
upper surface of the lower semiconductor chip 110. Some
area of the upper semiconductor chip 130 may be arranged to
not vertically overlap the lower semiconductor chip 110. The
area of the upper semiconductor chip 130 that may be
arranged to not vertically overlap the lower semiconductor
chip 110 may vertically overlap the lower molding element
410.

The horizontal area of the upper semiconductor chip 130
may be the same as that of the lower semiconductor chip 110.
For example, the horizontal length and width of the upper
semiconductor chip 130 may be the same as the horizontal
length and width of the lower semiconductor chip 110. The
vertical height of the upper semiconductor chip 130 may be
smaller than that of the lower semiconductor chip 110. The
vertical height of the upper semiconductor chip 130 may be
smaller than that of the lower molding element 410.

The upper semiconductor chip 130 may include upper chip
pads 132a and 13254. The upper chip pads 132a and 1325 may
be disposed on an upper surface of the upper semiconductor
chip 130. The upper chip pads 132a and 1325 may not verti-
cally overlap the lower semiconductor chip 110. The upper
chip pads 132a and 1325 may be disposed at some areas on
the upper surface of the upper semiconductor chip 130 which
do not vertically overlap the lower semiconductor chip 110.
The upper chip pads 132a and 1325 may vertically overlap
the lower molding element 410.

The upper chip pads 132a and 1325 may include first upper
chip pads 132a and second upper chip pads 1325. The second
upper chip pads 1325 and the first upper chip pads 132a may
be symmetrical. The first upper chip pads 132a and the second
upper chip pads 1325 may be disposed at the areas close to
two opposite sides on the upper surface of the upper semi-
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conductor chip 130. For example, the first upper chip pads
132a may be disposed close to a third side S3 of the lower
molding element 410. The second upper chip pads 1325 may
be disposed close to a fourth side S4 of the lower molding
element 410. The fourth side S4 of the lower molding element
410 may be opposite the third side S3 of the lower molding
element 410.

A data signal, an address/control signal, and a power volt-
age signal may be supplied to the upper chip pads 1324 and
13254. A different signal may be supplied to each of the upper
chip pads 132a and 1324. For example, the power voltage
signal may be supplied to one of the first upper chip pads
132a. A third data signal may be supplied to another one of the
first upper chip pads 132a. A fourth data signal may be sup-
plied to one of the second upper chip pads 1325. The address/
control signal may be supplied to another one of the second
upper chip pads 1325.

The upper chip pads 132a and 1325 may include a conduc-
tive material. For example, the upper chip pads 132¢ and 1325
may include a metal such as Au, Ag, Cu, Ni, or Al, but
example embodiments of inventive concepts are not limited
thereto. The upper chip pads 132a and 1325 may include the
same material as the lower chip pads 112a and 1124.

In accordance with the embodiment of inventive concepts,
the semiconductor package may further include an adhesive
layer 210 disposed between the lower semiconductor chip
110 and the upper semiconductor chip 130. The adhesive
layer 210 may be in direct contact with the upper surface of
the lower semiconductor chip 110 and a lower surface of the
upper semiconductor chip 130. The upper semiconductor
chip 130 may be attached to the upper surface of the lower
semiconductor chip 110 by the adhesive layer 210.

The adhesive layer 210 may cover the entire lower surface
of the upper semiconductor chip 130. For example, sides of
the adhesive layer 210 may be vertically aligned with sides of
the upper semiconductor chip 130. The adhesive layer 210
may have the same shape as the lower surface of the upper
semiconductor chip 130. The adhesive layer 210 may extend
between the lower molding element 410 and the upper semi-
conductor chip 130. The adhesive layer 210 may be orthogo-
nal to the lower semiconductor chip 110.

The adhesive layer 210 may include an epoxy resin. For
example, the adhesive layer 210 may include a die attach film
(DAF).

The conductive pillars 320 may pass through the lower
molding element 410. The conductive pillars 320 may sur-
round the lower semiconductor chip 110. The conductive
pillars 320 may be disposed at the outside of the lower semi-
conductor chip 110 and upper semiconductor chip 130. For
example, the conductive pillars 320 may be disposed along
edges of the lower molding element 410.

The level of lower surfaces of the conductive pillars 320
may be the same as that of a lower surface of the lower
molding element 410. The vertical height of the conductive
pillars 320 may be the same as that of the lower molding
element 410. The level of upper surfaces of the conductive
pillars 320 may be the same as that of the upper surface of the
lower semiconductor chip 110.

Sides of the conductive pillars 320 may be perpendicular to
the upper surfaces of the conductive pillars 320. The sides of
the conductive pillars 320 may be parallel to sides of the lower
semiconductor chip 110. The sides of the conductive pillars
320 may be parallel to each other. The horizontal width at the
lower surfaces of the conductive pillars 320 may be the same
as the horizontal width at the upper surfaces of the conductive
pillars 320. For example, the conductive pillars 320 may have
a cylindrical shape.
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The conductive pillars 320 may include a conductive mate-
rial. For example, the conductive pillars 320 may include a
metal such as Au, Ag, Cu, Ni, or Al, but example embodi-
ments of inventive concepts are not limited thereto.

The lower molding element 410 may include the first side
S1, the second side S2, the third side S3, and the fourth side
S4. The second side S2 may be opposite the first side S1. The
third side S3 and the fourth side S4 may be disposed between
the first side S1 and the second side S2. The third side S3 may
be perpendicular to the first side S1. The fourth side S4 may
be opposite the third side S3. The fourth side S4 may be
perpendicular to the second side S2.

The lower molding element 410 may cover the sides of the
lower semiconductor chip 110. The lower molding element
410 may cover the sides of the conductive pillars 320. The
lower molding element 410 may fill a space between the
lower semiconductor chip 110 and the conductive pillars 320.
Thelower molding element 410 may surround the sides of the
lower semiconductor chip 110 and the sides of the conductive
pillars 320.

The level of the upper surface of the lower molding element
410 may be the same as that of the upper surface of the lower
semiconductor chip 110. The upper surface of the lower
molding element 410 may be in direct contact with a lower
surface of the adhesive layer 210 under the upper semicon-
ductor chip 130. The lower molding element 410 may be
vertically overlapped by the upper chip pads 132a and 1325.

The lower molding element 410 may include a thermoset-
ting material. For example, the lower molding element 410
may include an epoxy molding compound (EMC).

In accordance with the embodiment of inventive concepts,
the semiconductor package may further include a lower insu-
lating layer 710 disposed on the lower surface of the lower
molding element 410. The lower insulating layer 710 may
reduce (and/or prevent) unintended electrical connection
between the lower semiconductor chip 110 and the external
terminals 720. Each of the conductive pillars 320 may be
electrically connected to a corresponding external terminal
720 by the lower insulating layer 710. The lower insulating
layer 710 may include a solder resist.

The lower insulating layer 710 may include lower via holes
710%. The lower via holes 710/ may expose the lower sur-
faces of the conductive pillars 320. The horizontal width of
the lower via holes 710/ may be greater than that of the lower
surfaces of the conductive pillars 320. Each of the external
terminals 720 may be in direct contact with a lower surface of
a corresponding conductive pillar 320 through the lower via
holes 710/.

The connecting structure 500 may electrically connect
each of the lower chip pads 112a and 112 band upper chip
pads 132a and 1325 to a corresponding conductive pillar 320.
The lower semiconductor chip 110 and the upper semicon-
ductor chip 130 may be rerouted by connecting structure 500.
Each of the lower chip pads 112a¢ and 112 band upper chip
pads 1324 and 1325 may be electrically connected to a cor-
responding external terminal 720 by the connecting structure
500 and conductive pillars 320.

The connecting structure 500 may be disposed onthe lower
molding element 410 and the upper semiconductor chip 130.
The connecting structure 500 may cover the upper surfaces of
the lower chip pads 1124 and 1124, the upper surfaces of the
upper chip pads 1324 and 1325, and the upper surfaces of the
conductive pillars 320. The connecting structure 500 may
include a first upper insulating layer 510, a first redistribution
pattern 522, a second upper insulating layer 530, a second
redistribution pattern 542, and a third upper insulating layer
550.
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The first upper insulating layer 510 may be in direct contact
with the upper surface of the lower semiconductor chip 110
which is not vertically overlapped by the upper semiconduc-
tor chip 130 and the upper surface of the lower molding
element 410. The first upper insulating layer 510 may be in
direct contact with the side and upper surfaces of the upper
semiconductor chip 130. Sides of the first upper insulating
layer 510 may be vertically aligned with the sides of the lower
molding element 410.

The first upper insulating layer 510 may include first upper
via holes 510a, second upper via holes 5105, and third upper
via holes 510c. The first upper via holes 5104 may be dis-
posed on the upper surface of the lower molding element 410.
The first upper via holes 510a may expose the upper surface
of the conductive pillars 320. The second upper via holes
51056 may be disposed on the upper surface of the lower
semiconductor chip 110. The second upper via holes 5106
may expose the upper surfaces of the lower chip pads 112a
and 11254. The third upper via holes 510c¢ may be disposed on
the upper surface of the upper semiconductor chip 130. The
third upper via holes 510¢ may expose the upper surfaces of
the upper chip pads 132a and 13254.

The horizontal width of the first upper via holes 510a may
be smaller than that of the upper surfaces of the conductive
pillars 320. The horizontal width of the second upper via
holes 5105 may be greater than that of the lower chip pads
112a and 112b. The horizontal width of the third upper via
holes 510¢ may be greater than that of the upper chip pads
132a and 1325. The horizontal width of the second upper via
holes 5105 may be the same as that of the first upper via holes
510a. The horizontal width of the third upper via holes 510¢
may be the same as that of the second upper via holes 5104.

The first redistribution pattern 522 may reroute the lower
chip pads 1124 and 1125 and the upper chip pads 132a and
132b. The first redistribution pattern 522 may electrically
connect at least one of the lower chip pads 112¢ and 1126 and
upper chip pads 132a and 1325 to a corresponding conductive
pillar 320. For example, some of the lower chip pads 112a and
1124 and some of the upper chip pads 132a and 1325 may be
electrically connected to corresponding conductive pillars
320 by the first redistribution pattern 522.

The first redistribution pattern 522 may be disposed on the
first upper insulating layer 510. The outermost sides of the
first redistribution pattern 522 may be disposed more inside
than the sides of the first upper insulating layer 510. The first
redistribution pattern 522 may include first contact plugs
522a, second contact plugs 5225, third contact plugs 522c¢,
and a first interconnection portion 522~

The first contact plugs 522a may be disposed in the first
upper via holes 510qa of the first upper insulating layer 510.
The first contact plugs 522a may be in direct contact with the
upper surfaces of the conductive pillars 320.

The second contact plugs 5226 may be disposed in the
second upper via holes 5105 of the first upper insulating layer
510. The second contact plugs 5225 may be in direct contact
with the upper surfaces of the lower chip pads 112a and 1125.

The third contact plugs 522¢ may be disposed in the third
upper via holes 510¢ of the first upper insulating layer 510.
The third contact plugs 522¢ may be in direct contact with the
upper surfaces of the upper chip pads 132a and 1324.

The first interconnection portion 5227 may reroute the
lower chip pads 112a and 1125 through the second contact
plugs 522b. The first interconnection portion 5227 may
reroute the upper chip pads 1324 and 1325 through the third
contact plugs 522¢. The first interconnection portion 522»
may selectively connect the first contact plugs 522a, the sec-
ond contact plugs 5225, and the third contact plugs 522c.
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The first interconnection portion 522 may be disposed on
the upper surface of the first upper insulating layer 510. The
first interconnection portion 522» may be in direct contact
with upper surfaces of the first contact plugs 522a, second
contact plugs 5225, and third contact plugs 522¢. The first
interconnection portion 5227 may include the same material
as the first contact plugs 5224, second contact plugs 5225, and
third contact plugs 522c.

The second upper insulating layer 530 may be disposed on
the first redistribution pattern 522. The second upper insulat-
ing layer 530 may cover the side and upper surfaces of the first
redistribution pattern 522. Sides of the second upper insulat-
ing layer 530 may be disposed outer than the outermost sides
of'the first redistribution pattern 522. The sides of the second
upper insulating layer may be vertically aligned with the sides
of the first upper insulating layer 510.

The second upper insulating layer 530 may include fourth
upper via holes 530/%. The fourth upper via holes 530/ may be
disposed on the upper surface of the first redistribution pattern
522. The fourth upper via holes 530/ may expose an upper
surface of the first interconnection portion 522r of the first
redistribution pattern 522.

The second redistribution pattern 542 may electrically con-
nect the lower chip pads 112a and 1125 and the upper chip
pads 132a and 1324 which are not electrically connected to
corresponding conductive pillars 320 by the first redistribu-
tion pattern 522, to the corresponding conductive pillars 320.
The second redistribution pattern 542 may electrically con-
nect some of the lower chip pads 112a and 11254 to the upper
chip pads 1324 and 1324 to which the same signal as the
signal supplied to corresponding lower chip pads 112a and
1125 is supplied. Some of the first redistribution pattern 522
may be connected by the second redistribution pattern 542.
For example, one of the lower chip pads 112a and 11254 to
which a power voltage signal is supplied, may be electrically
connected to one of the upper chip pads 132a and 1325 to
which the power voltage signal is supplied, by the second
redistribution pattern 542.

The second redistribution pattern 542 may be disposed on
the second upper insulating layer 530. The outermost sides of
the second redistribution pattern 542 may be disposed more
inside than the sides of the second upper insulating layer 530.
The second redistribution pattern 542 may include fourth
contact plugs 542p and a second interconnection portion
542r

The fourth contact plugs 542p may be disposed in the
fourth upper via holes 530/ of the second upper insulating
layer 530. The fourth contact plugs 542p may be in direct
contact with the upper surface of the first interconnection
portion 522 of the first redistribution pattern 522.

Some of the first redistribution pattern 522 may be con-
nected by the second interconnection portion 5427 through
the fourth contact plugs 542p. The second interconnection
portion 542r may be disposed on an upper surface of the
second upper insulating layer 530. The second interconnec-
tion portion 5427 may be in direct contact with upper surfaces
of'the fourth contact plugs 542p. The second interconnection
portion 5427 may include the same material as the fourth
contact plugs 542p.

The third upper insulating layer 550 may be disposed on
the second redistribution pattern 542. The third upper insu-
lating layer 550 may cover side and upper surfaces of the
second redistribution pattern 542. Sides of the third upper
insulating layer 550 may be disposed outer than the outermost
sides of the second redistribution pattern 542. The sides of the
third upper insulating layer 550 may be vertically aligned
with the sides of the second upper insulating layer 530.
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Sides of the connecting structure 500 may consist of the
sides of the first upper insulating layer 510, the sides of the
second upper insulating layer 530, and the sides of the third
upper insulating layer 550. The sides of the connecting struc-
ture 500 may be vertically aligned with the sides of the lower
molding element 410.

Although the connecting structure 500 may include the
first redistribution pattern 522 and the second redistribution
pattern 542, example embodiments of inventive concepts are
not limited thereto. However, the connecting structure 500
may include one or both of the redistribution patterns 522 and
542. For example, in a semiconductor package in accordance
with example embodiments of inventive concepts, the con-
necting structure 500 may include only the first upper insu-
lating layer 510, the first redistribution pattern 522, and the
second upper insulating layer 530. In this case, the first redis-
tribution pattern 522 may electrically connect all of the lower
chip pads 112a and 11256 and upper chip pads 132a and 1325
to corresponding conductive pillars 320.

In a semiconductor package in accordance with example
embodiments of inventive concepts, the lower chip pads 1124
and 1125 and the upper chip pads 132a¢ and 13256 may be
rerouted by the connecting structure 500. That is, in a semi-
conductor package in accordance with example embodiments
of inventive concepts, the lower semiconductor chip 110 and
the upper semiconductor chip 130 may be simultaneously
rerouted by the connecting structure 500.

Inaddition, in a semiconductor package in accordance with
example embodiments of inventive concepts, the lower chip
pads 112a and 1125 and the upper chip pads 132a and 1325
may be electrically connected to corresponding external ter-
minals 720 by the conductive pillars 320 and the connecting
structure 500. That is, in a semiconductor package in accor-
dance with example embodiments of inventive concepts, the
lower semiconductor chip 110 and the upper semiconductor
chip 130 may be electrically connected to the external termi-
nals 720, without any circuit board. Accordingly, in a semi-
conductor package in accordance with example embodiments
of inventive concepts, the overall vertical height may
decrease. Accordingly, a semiconductor package in accor-
dance with example embodiments of inventive concepts may
achieve high integration and/or small size.

Inaddition, in a semiconductor package in accordance with
example embodiments of inventive concepts, the lower semi-
conductor chip 110 and the upper semiconductor chip 130
may be electrically connected to the external terminals 720
without a wire. That is, in a semiconductor package in accor-
dance with example embodiments of inventive concepts,
damage to the electrical connection between the lower semi-
conductor chip 110 and upper semiconductor chip 130 and
the external terminals 720 by a subsequent process, may be
reduced (and/or prevented). Accordingly, a semiconductor
package in accordance with example embodiments of inven-
tive concepts may improve reliability.

The upper molding element 610 may be disposed on the
connecting structure 500. The upper molding element 610
may be in direct contact with an upper surface of the connect-
ing structure 500. Sides of the upper molding element 610
may be vertically aligned with the sides of the connecting
structure 500. The sides of the upper molding element 610
may be vertically aligned with the sides of the lower molding
element 410.

The upper molding element 610 may include a thermoset-
ting material. For example, the upper molding element 610
may include an epoxy molding compound (EMC). The upper
molding element 610 may include the same material as the
lower molding element 410.
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Here, in a semiconductor package in accordance with
example embodiments of inventive concepts, the upper semi-
conductor chip 130 and the connecting structure 500 may be
supported by the lower molding element 410. Accordingly, in
a semiconductor package in accordance with example
embodiments of inventive concepts, the lower molding ele-
ment 410 may be harder than the upper molding element 610.

In addition, in a semiconductor package in accordance with
example embodiments of inventive concepts, if the lower
molding element 410 is deformed, the whole structure may
become unstable. Accordingly, in a semiconductor package
in accordance with example embodiments of inventive con-
cepts, the thermal expansion rate of the lower molding ele-
ment 410 may be smaller than that of the upper molding
element 610.

FIGS. 3A to 3C are cross-sectional views showing a semi-
conductor package in accordance with example embodiments
of inventive concepts.

Referring to FIGS. 3A to 3C, the semiconductor package in
accordance with example embodiments of inventive concepts
may include a lower semiconductor chip 110, an upper semi-
conductor chip 130 disposed on the lower semiconductor chip
110, a lower molding element 410 covering sides of the lower
semiconductor chip 110, conductive pillars 320 passing
through the lower molding element 410, a connecting struc-
ture 500 disposed on the lower molding element 410 and
upper semiconductor chip 130, an upper molding element
610 disposed on the connecting structure 500, and external
terminals 720 disposed on lower surfaces of the conductive
pillars 320. The lower semiconductor chip 110 may include
lower chip pads 1124 and 1125 exposed by the upper semi-
conductor chip 130. The upper semiconductor chip 130 may
include upper chip pads 132a and 1325 which do not verti-
cally overlap the lower semiconductor chip 110. The upper
semiconductor chip 130 may be orthogonal to the lower semi-
conductor chip 110.

The semiconductor package in accordance with example
embodiments of inventive concepts may further include an
adhesive layer 210 disposed between the lower semiconduc-
tor chip 110 and the upper semiconductor chip 130, and a
lower insulating layer 710 disposed on a lower surface of the
lower molding element 410. The lower insulating layer 710
may include lower via holes 710/ disposed on the lower
surfaces of the conductive pillars 320.

The connecting structure 500 may include a first upper
insulating layer 510, a first redistribution pattern 522 dis-
posed on the first upper insulating layer 510, a second upper
insulating layer 530 disposed on the first redistribution pat-
tern 522, a second redistribution pattern 542 disposed on the
second upper insulating layer 530, and a third upper insulat-
ing layer 550a disposed on the second redistribution pattern
542.

The first upper insulating layer 510 may include first upper
via holes 510a disposed on an upper surface of the lower
molding element 410, second upper via holes 5105 disposed
on an upper surface of the lower semiconductor chip 110, and
third upper via holes 510¢ disposed on an upper surface of the
upper semiconductor chip 130.

The first redistribution pattern 522 may include first con-
tact plugs 5224 in direct contact with the conductive pillars
320, second contact plugs 5225 in direct contact with the
lower chip pads 1124 and 1125, third contact plugs 522¢ in
direct contact with the upper chip pads 132q and 1325, and a
first interconnection portion 522r. The second upper insulat-
ing layer 530 may include fourth upper via holes 530/ dis-
posed on an upper surface of the first interconnection portion
522r. The second redistribution pattern 542 may include
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fourth contact plugs 542p in direct contact with the first
interconnection portion 5227 and a second interconnection
portion 5427

The level of the upper surface of the lower semiconductor
chip 110 may be the same as that of the upper surface of the
lower molding element 410. The vertical height of the lower
semiconductor chip 110 may be smaller than that of the lower
molding element 410. The lower molding element 410 may
cover side and lower surfaces of the lower semiconductor
chip 110. The vertical height of the lower semiconductor chip
110 may be the same as that of the upper semiconductor chip
130.

FIGS. 4A to 4C are cross-sectional views showing a semi-
conductor package in accordance with example embodiments
of inventive concepts.

Referring to FIGS. 4A to 4C, the semiconductor package in
accordance with example embodiments of inventive concepts
may include a lower semiconductor chip 110 having lower
chip pads 112a and 1125 disposed at areas of an upper surface
thereof close to two opposite sides, a lower molding element
410 covering sides of the lower semiconductor chip 110, an
upper semiconductor chip 130 which has upper chip pads
132a and 1325 disposed at areas of an upper surface thereof
close to two opposite sides and is orthogonally attached to the
upper surface of the lower semiconductor chip 110 by an
adhesive layer 210, a connecting structure 500 disposed on
the upper semiconductor chip 130 and redistribution the
lower chip pads 112a and 1125 and the upper chip pads 1324
and 1324, conductive pillars 320 passing through the lower
molding element 410 and electrically connecting the connect-
ing structure 500 to external terminals 720, and an upper
molding element 610 disposed on the connecting structure
500. The semiconductor package in accordance with example
embodiments of inventive concepts may further include a
lower insulating layer 710 disposed on a lower surface of the
lower molding element 410.

The connecting structure 500 may include first and second
redistribution patterns 522 and 542 which connect each of the
lower chip pads 1124 and 112 band upper chip pads 132a and
1324 to a corresponding conductive pillar 320, and first to
third upper insulating layers 510, 530, and 550 surrounding
the first redistribution pattern 522 and the second redistribu-
tion pattern 542.

The level of the upper surface of the lower semiconductor
chip 110 may be the same as that of an upper surface of the
lower molding element 410. The vertical height of the lower
semiconductor chip 110 may be the same as that of the upper
semiconductor chip 130. The level of a lower surface of the
lower semiconductor chip 110 may be the same as that of the
lower surface of the lower molding element 410. The vertical
height of the lower molding element 410 may be the same as
that of the upper semiconductor chip 130. The vertical height
of the conductive pillars 320 may be the same as that of the
upper semiconductor chip 130.

FIGS. 5A to 5C are cross-sectional views showing a semi-
conductor package in accordance with example embodiments
of inventive concepts.

Referring to FIGS. 5A to 5C, the semiconductor package in
accordance with example embodiments of inventive concepts
may include a lower molding element 410, a lower semicon-
ductor chip 110 passing through a central area of the lower
molding element 410, conductive pillars 320 passing through
an edge area of the lower molding element 410, an upper
semiconductor chip 130 orthogonally stacked on the lower
semiconductor chip 110, a connecting structure 500 covering
the lower molding element 410 and the upper semiconductor
chip 130, and an upper molding element 610 disposed on the
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connecting structure 500. The semiconductor package in
accordance with the embodiment of inventive concepts may
further include a lower insulating layer 710 disposed on a
lower surface of the lower molding element 410, and external
terminals 720.

The connecting structure 500 may include a first upper
insulating layer 510 covering side and upper surfaces of the
upper semiconductor chip 130 and an upper surface of the
lower molding element 410, lower chip pads 1124 and 1125,
upper chip pads 132¢ and 1325, and a first redistribution
pattern 522 in direct contact with the conductive pillars 320,
a second upper insulating layer 520 covering the first redis-
tribution pattern 522, a second redistribution pattern 542 in
direct contact with the first redistribution pattern 522, and a
third upper insulating layer 550 covering the second redistri-
bution pattern 542.

The horizontal width at lower surfaces of the conductive
pillars 320 may be greater than that at upper surfaces of the
conductive pillars 320. The horizontal width of the conduc-
tive pillars 320 may become small from the lower surface of
the lower molding element 410 toward the upper surface of
the lower molding element 410. Sides of the conductive pil-
lars 320 may be tilted toward the center of the conductive
pillars 320. For example, the conductive pillars 320 may be a
circular truncated cone shape. The vertical cross-section of
the conductive pillars 320 may be a trapezoidal shape.

FIGS. 6A to 6C are cross-sectional views showing a semi-
conductor package in accordance with example embodiments
of inventive concepts.

Referring to FIGS. 6 A to 6C, the semiconductor package in
accordance with example embodiments of inventive concepts
may include a lower package P1, an upper package P2 dis-
posed on an upper surface of the lower package P1, and
package connecting elements 740 electrically connecting the
upper package P2 to the lower package P1.

The lower package P1 may include a lower semiconductor
chip 110, an upper semiconductor chip 130, conductive pil-
lars 320, a lower molding element 410, a connecting structure
500, and an upper molding element 610. The connecting
structure 500 may include a first upper insulating layer 510, a
first redistribution pattern 522, a second upper insulating
layer 530, a second redistribution pattern 542, and a third
upper insulating layer 550.

The third upper insulating layer 550 of the connecting
structure 500 may include first package via holes 550/ dis-
posed on an upper surface of the lower molding element 410.
The upper molding element 610 may include second package
via holes 610/ disposed on the upper surface of the lower
molding element 410. The first package via holes 5504 and
the second package via holes 610/ may be disposed on upper
surfaces of the conductive pillars 320.

Sidewalls of the first package via holes 550/ may continue
to sidewalls of the second package via holes 610%. For
example, the shape of the first package via holes 550/ on an
upper surface of the third upper insulating layer 550 may be
the same as that of the second package via holes 610% on a
lower surface of the upper molding element 610. The hori-
zontal width of the first package via holes 550/ on the upper
surface of the third upper insulating layer 550 may be the
same as that of the second package via holes 610/ on the
lower surface of the upper molding element 610.

The upper package P2 may include a lower semiconductor
chip 150, an upper semiconductor chip 170, conductive pil-
lars 360, a lower molding element 430, a connecting structure
800, and an upper molding element 630. The connecting
structure 800 may include a fourth upper insulating layer 810,
athird redistribution pattern 822, a fifth upper insulating layer
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830, a fourth redistribution pattern 842, and a sixth upper
insulating layer 850. The upper package P2 may be the same
kind of package as the lower package P1. For example, the
connecting structure 800 of the upper package P2 may be the
same as the connecting structure 500 of the lower package P1.

The package connecting elements 740 may be disposed on
alower surface of the lower molding element 430 of the upper
package P2. The package connecting elements 740 may be in
direct contact with lower surfaces of the conductive pillars
360 of the upper package P2. The package connecting ele-
ments 740 may be disposed in the first package via holes 550/
and the second package via holes 610/. The package connect-
ing elements 740 may be in direct contact with an upper
surface of the second redistribution pattern 542 of the lower
package P1. The conductive pillars 360 of the upper package
P2 may be electrically connected to the connecting structure
500 of the lower package P1 by the package connecting
elements 740. The connecting structure 800 of the upper
package P2 may be electrically connected to the conductive
pillars 320 of the lower package P1 by the package connect-
ing elements 740.

For example, the package connecting elements 740 may
include a solder ball, a solder bump, a grid array, or a con-
ductive tap. The package connecting elements 740 may
include the same material as external terminals 720.

The semiconductor package in accordance with example
embodiments of inventive concepts may further include the
external terminals (720) disposed on lower surfaces of the
conductive pillars 320 of the lower package P1. Lower chip
pads 152a and 152 band upper chip pads 172a and 17256 of the
upper package P2 may be electrically connected to corre-
sponding external terminals 720 through the conductive pil-
lars 320 of the lower package P1, the package connecting
elements 740, the conductive pillars 360 of the upper package
P2, and the connecting structure 800 of the upper package P2,
respectively.

FIGS. 7A to 28A, 7B to 28B, and 7C to 28C are cross-
sectional views sequentially describing a method of fabricat-
ing a semiconductor package in accordance with example
embodiments of inventive concepts.

A method of fabricating a semiconductor package inaccor-
dance with example embodiments of inventive concepts will
be described with reference to FIGS. 1, 2A to 2C, 7A to 28A,
7B to 28B, and 7C to 28C. First, referring to FIGS. 7A to 7C,
the method of fabricating a semiconductor package in accor-
dance with example embodiments of inventive concepts may
include a process of providing a first carrier 901.

The process of providing the first carrier 901 may include
a process of forming a first carrier adhesive layer 250 on an
upper surface of the first carrier 901.

Referring to FIGS. 8A to 8C, the method of fabricating a
semiconductor package in accordance with example embodi-
ments of inventive concepts may include a process of arrang-
ing conductive structure 300 on the upper surface of the first
carrier 901.

The process of arranging the conductive structure 300 on
the upper surface of the first carrier 901 may include a process
of aligning the conductive structure 300 on an upper surface
of'the first carrier adhesive layer 250, and a process of attach-
ing the conductive structure 300 to the upper surface of the
first carrier adhesive layer 250. The conductive structure 300
may include conductive pillars 320 and a pillar interconnec-
tion portion 340.

The process of aligning the conductive structure 300 on the
upper surface of the first carrier adhesive layer 250 may
include a process of aligning the conductive structure 300 on
the upper surface of the first carrier adhesive layer 250 so that
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lower surfaces of the conductive pillars 320 of the conductive
structure 300 face the upper surface of the first carrier adhe-
sive layer 250.

The process of attaching the conductive structure 300 to the
upper surface of the first carrier adhesive layer 250 may
include a process of attaching the lower surfaces of the con-
ductive pillars 320 of the conductive structures 300 to the
upper surface of the first carrier adhesive layer 250.

Referring to FIGS. 9A to 9C, the method of fabricating a
semiconductor package in accordance with example embodi-
ments of inventive concepts may include a process of arrang-
ing the lower semiconductor chip 110 between the conductive
pillars 320 of the conductive structure 300. The lower semi-
conductor chip 110 may be stay apart from the pillar inter-
connection portion 340 of the conductive structure 300.

The process of arranging the lower semiconductor chip 110
may include a process of providing the lower semiconductor
chip 110, a process of aligning the lower semiconductor chip
110 onthe upper surface of the first carrier adhesive layer 250,
and a process of attaching the lower semiconductor chip 110
to the upper surface of the first carrier adhesive layer 250. The
lower semiconductor chip 110 may include lower chip pads
112a and 1125. The lower chip pads 112a¢ and 1126 may be
disposed on areas of an active surface 110A close to two
opposite sides.

The process of aligning the lower semiconductor chip 110
onthe upper surface of the first carrier adhesive layer 250 may
include a process of aligning the lower semiconductor chip
110 on the upper surface of the first carrier adhesive layer 250
so that the active surface 110A of the lower semiconductor
chip 110 faces the upper surface of the first carrier adhesive
layer 250, and a process of aligning the lower semiconductor
chip 110 between the conductive pillars 320 of the conductive
structure 300 so that the lower semiconductor chip 110 stays
apart from the pillar interconnection portion 340 of the con-
ductive structure 300.

The process of attaching the lower semiconductor chip 110
to the upper surface of the first carrier adhesive layer 250 may
include a process of attaching the active surface 110A of the
lower semiconductor chip 110 to the upper surface of the first
carrier adhesive layer 250.

The vertical height of the lower semiconductor chip 110
may be greater than that of the conductive structures 300. For
example, the lower semiconductor chip 110 may be a unit
semiconductor chip on which a backside grinding process or
a backside etch back process has not been performed.

Referring to FIGS. 10A to 10C, the method of fabricating
a semiconductor package in accordance with example
embodiments of inventive concepts may include a process of
forming a lower molding element 410 on the upper surface of
the first carrier 901.

The process of forming the lower molding element 410 on
the upper surface of the first carrier 901 may include a process
of surrounding the conductive structures 300 and the lower
semiconductor chip 110 with the lower molding element 410.
The process of surrounding the conductive structures 300 and
the lower semiconductor chip 110 with the lower molding
element 410 may include a process of covering side and upper
surfaces of the conductive structures 300 with the lower
molding element 410. The process of surrounding the con-
ductive structures 300 and the lower semiconductor chip 110
with the lower molding element 410 may include a process of
covering side and upper surfaces of the lower semiconductor
chip 110 with the lower molding element 410. The vertical
height of the lower molding element 410 may be greater than
that of the lower semiconductor chip 110.
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Referring to FIGS. 11A to 11C, the method of fabricating
a semiconductor package in accordance with example
embodiments of inventive concepts may include a process of
rotating the lower molding element 410 so that the active
surface 110A of the lower semiconductor chip 110 becomes
an upper surface of the lower semiconductor chip 110.

The process of rotating the lower molding element 410
may include a process of rotating the lower semiconductor
chip 110, the lower molding element 410, and the conductive
structures 300 up and down, and a process of removing the
first carrier 901 and the first carrier adhesive layer 250.
Accordingly the active surface 110A of the lower semicon-
ductor chip 110 may be exposed out of the lower molding
element 410. In addition, upper surfaces of the conductive
pillars 320 of the conductive structures 300 may be exposed
out of the lower molding element 410.

Referring to FIGS. 12A to 12C, the method of fabricating
a semiconductor package in accordance with example
embodiments of inventive concepts may include a process of
orthogonally stacking the upper semiconductor chip 130 on
the upper surface of the lower semiconductor chip 110.

The process of orthogonally stacking the upper semicon-
ductor chip 130 on the upper surface of the lower semicon-
ductor chip 110 may include a process of providing the upper
semiconductor chip 130, a process of attaching the adhesive
layer 210 to a lower surface of the upper semiconductor chip
130, a process of aligning the upper semiconductor chip 130
to be orthogonal to the lower semiconductor chip 110 on the
upper surface of the lower semiconductor chip 110, and a
process of attaching the upper semiconductor chip 130 to the
upper surface of the lower semiconductor chip 110 using the
adhesive layer 210. Accordingly, the lower chip pads 1124
and 1126 of the lower semiconductor chip 110 may not be
vertically overlapped by the upper semiconductor chip 130.

The upper semiconductor chip 130 may include upper chip
pads 132a and 1325. The upper chip pads 132a and 1325 may
be disposed on an upper surface of the upper semiconductor
chip 130. The upper chip pads 132¢ and 1325 may be dis-
posed on areas of the upper surface close to two opposite
sides. The upper chip pads 1324 and 1325 may not vertically
overlap the lower semiconductor chip 110.

The vertical height of the upper semiconductor chip 130
may be smaller than that of the lower semiconductor chip 110.
For example, the upper semiconductor chip 130 may be a unit
semiconductor chip on which the backside grinding process
has been performed.

Referring to FIGS. 13A to 13C, the method of fabricating
a semiconductor package in accordance with example
embodiments of inventive concepts may include a process of
forming a first upper insulating layer 510 on the lower mold-
ing element 410 and the upper semiconductor chip 130.

The process of forming the first upper insulating layer 510
on the lower molding element 410 and the upper semicon-
ductor chip 130 may include a process of covering upper
surfaces of the lower molding element 410 and lower semi-
conductor chip 110 which are not overlapped by the upper
semiconductor chip 130, with the first upper insulating layer
510. The process of forming the first upper insulating layer
510 on the lower molding element 410 and the upper semi-
conductor chip 130 may include a process of covering side
and upper surfaces of the upper semiconductor chip 130 with
the first upper insulating layer 510.

Referring to FIGS. 14A to 14C, the method of fabricating
a semiconductor package in accordance with example
embodiments of inventive concepts may include a process of
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forming first upper via holes 510a, second upper via holes
5105, and third upper via holes 510c¢ in the first upper insu-
lating layer 510.

The process of forming the first upper via holes 510a, the
second upper via holes 5105, and the third upper via holes
510c¢ in the first upper insulating layer 510 may include a
process of forming the first upper via holes 510q in the first
upper insulating layer 510 disposed on the upper surfaces of
the conductive pillars 320, a process of forming the second
upper via holes 5105 in the first upper insulating layer 510
disposed on upper surfaces of the lower chip pads 112a and
1124, and a process of forming the third upper via holes 510¢
in the first upper insulating layer 510 disposed on upper
surfaces of the upper chip pads 132a and 1324. The process of
forming the first upper via holes 5104, the second upper via
holes 5105, and the third upper via holes 510¢ may be simul-
taneously performed.

Referring to FIGS. 15A to 15C, the method of fabricating
a semiconductor package in accordance with example
embodiments of inventive concepts may include a process of
forming a first redistribution layer 520 on the first upper
insulating layer 510.

The process of forming the first redistribution layer 520 on
the first upper insulating layer 510 may include a process of
filling the first upper via holes 510a, the second upper via
holes 5104, and the third upper via holes 510¢ with the first
redistribution layer 520. The first redistribution layer 520 may
be in direct contact with the upper surfaces of the conductive
pillars 320 through the first upper via holes 510qa. The first
redistribution layer 520 may be in direct contact with the
upper surfaces of the lower chip pads 112a and 1125 through
the second upper via holes 5105. The first redistribution layer
520 may be in direct contact with the upper surfaces of the
upper chip pads 132a and 1324 through the third upper via
holes 510c.

Referring to FIGS. 16A to 16C, the method of fabricating
a semiconductor package in accordance with example
embodiments of inventive concepts may include a process of
forming a first redistribution pattern 522 on the first upper
insulating layer 510.

The process of forming the first redistribution pattern 522
on the first upper insulating layer 510 may include a process
of patterning the first redistribution layer 520. The first redis-
tribution pattern 522 may include first contact plugs 522a
disposed in the first upper via holes 510q, second contact
plugs 5225 disposed in the second upper via holes 5105, third
contact plugs 522¢ disposed in third upper viaholes 510c¢, and
a first interconnection portion 522 disposed on an upper
surface of the first upper insulating layer 510. The first inter-
connection portion 5227 may selectively connect the first
contact plugs 522a, the second contact plugs 5224, and the
third contact plugs 522c.

Referring to FIGS. 17A to 17C, the method of fabricating
a semiconductor package in accordance with example
embodiments of inventive concepts may include a process of
forming a second upper insulating layer 530 on the first redis-
tribution pattern 522.

The process of forming the second upper insulating layer
530 on the first redistribution pattern 522 may include a
process of covering side and upper surfaces of the first redis-
tribution pattern 522 with the second upper insulating layer
530.

Referring to FIGS. 18A to 18C, the method of fabricating
a semiconductor package in accordance with example
embodiments of inventive concepts may include a process of
forming fourth upper via holes 530/ in the second upper
insulating layer 530.
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The process of forming the fourth upper via holes 5307 in
the second upper insulating layer 530 may include a process
of forming the fourth upper via holes 530/ in the second
upper insulating layer 530 disposed on an upper surface of the
first interconnection portion 522

Referring to FIGS. 19A to 19C, the method of fabricating
a semiconductor package in accordance with example
embodiments of inventive concepts may include a process of
forming a second redistribution layer 540 on the second upper
insulating layer 530.

The process of forming the second redistribution layer 540
on the second upper insulating layer 530 may include a pro-
cess of filling the fourth upper via holes 530/ with the second
redistribution layer 540. The second redistribution layer 540
may be in direct contact with the upper surface of the first
interconnection portion 5227 of the first redistribution pattern
522 through the fourth upper via holes 5304.

Referring to FIGS. 20A to 20C, the method of fabricating
a semiconductor package in accordance with example
embodiments of inventive concepts may include a process of
forming a second redistribution pattern 542 on the second
upper insulating layer 530.

The process of forming the second redistribution pattern
542 on the second upper insulating layer 530 may include a
process of patterning the second redistribution layer 540. The
second redistribution pattern 542 may include fourth contact
plugs 542p disposed in the fourth upper via holes 530/ and a
second interconnection portion 5427 disposed on an upper
surface of the second upper insulating layer 530. The second
interconnection portion 5427 may selectively connect the
fourth contact plugs 542p.

Referring to FIGS. 21A to 21C, the method of fabricating
a semiconductor package in accordance with example
embodiments of inventive concepts may include a process of
forming a third upper insulating layer 550 on the second
redistribution pattern 542.

The process of forming the third upper insulating layer 550
on the second redistribution pattern 542 may include a pro-
cess of covering side and upper surfaces of the second redis-
tribution pattern 542 with the third upper insulating layer 550.
The first upper insulating layer 510, the first redistribution
pattern 522, the second upper insulating layer 530, the second
redistribution pattern 542, and the third upper insulating layer
550 may configure a connecting structure 500.

Referring to FIGS. 22A to 22C, the method of fabricating
a semiconductor package in accordance with example
embodiments of inventive concepts may include a process of
forming an upper molding element 610 on the third upper
insulating layer 550 of the connecting structure 500.

Referring to FIGS. 23 A to 23C, the method of fabricating
a semiconductor package in accordance with example
embodiments of inventive concepts may include a process of
arranging a second carrier 902 on an upper surface of the
upper molding element 610.

The process of arranging the second carrier 902 on the
upper surface of the upper molding element 610 may include
a process of providing the second carrier 902, a process of
forming a second carrier adhesive layer 270 on a lower sur-
face of the second carrier 902, and a process of attaching the
second carrier 902 to the upper surface of the upper molding
element 610 using the second carrier adhesive layer 270.

Referring to FIGS. 24A to 24C, the method of fabricating
a semiconductor package in accordance with example
embodiments of inventive concepts may include a process of
removing the pillar connection part 340 of the conductive
structure 300.
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The process of removing the pillar connection part 340 of
the conductive structure 300 may include a process of making
the vertical height of the lower molding element 410 the same
as that of the lower semiconductor chip 110. The process of
removing the pillar connection part 340 of the conductive
structure 300 may include a process of making the vertical
height of the conductive pillars 320 the same as that of the
lower semiconductor chip 110. The process of removing the
pillar connection part 340 of the conductive structure 300
may include a process of grinding or etching back lower
surfaces of the lower semiconductor chip 110 and the lower
molding element 410.

Referring to FIGS. 25A to 25C, the method of fabricating
a semiconductor package in accordance with example
embodiments of inventive concepts may include a process of
forming a lower insulating layer 710 on the lower surfaces of
the conductive pillars 320, the lower molding element 410,
and the lower semiconductor chip 110.

The process of forming the lower insulating layer 710 on
the lower surfaces of the lower molding element 410 may
include a process of covering the lower surfaces of the con-
ductive pillars 320, the lower molding element 410, and the
lower semiconductor chip 110 with the lower insulating layer
710.

Referring to FIGS. 26 A to 26C, the method of fabricating
a semiconductor package in accordance with example
embodiments of inventive concepts may include a process of
forming lower via holes 710/ in the lower insulating layer
710.

The process of forming the lower via holes 710/ in the
lower insulating layer 710 may include a process of forming
the lower via holes 710% in the lower insulating layer 710
disposed on the lower surfaces of the conductive pillars 320.
The horizontal width of the lower via holes 710~ may be
greater than that of the lower surfaces of the conductive pillars
320.

Referring to FIGS. 27A to 27C, the method of fabricating
a semiconductor package in accordance with example
embodiments of inventive concepts may include a process of
forming external terminals 720 on the lower surfaces of the
conductive pillars 320.

The process of forming the external terminals 720 on the
lower surfaces of the conductive pillars 320 may include a
process of forming external terminals 720 in the lower via
holes 710/ of the lower insulating layer 710.

Referring to FIGS. 28A to 28C, the method of fabricating
a semiconductor package in accordance with example
embodiments of inventive concepts may include a process of
removing the second carrier 902 and the second carrier adhe-
sive layer 270.

Referring to FIGS. 1, and 2A to 2C, the method of fabri-
cating a semiconductor package in accordance with example
embodiments of inventive concepts may include a process of
forming a unit package.

The process of forming the unit package may include a
process of cutting the lower molding element 410, the con-
necting structure 500, and the upper molding element 610.
The process of cutting the lower molding element 410, the
connecting structure 500, and the upper molding element 610
may include a sawing process.

FIGS.5A 10 5C, 29A to 35A, 29B to 35B, and 29C to 35C
are cross-sectional views sequentially describing a method of
fabricating a semiconductor package in accordance with
example embodiments of inventive concepts.

The method of fabricating a semiconductor package in
accordance with example embodiments of inventive concepts
will be described with reference to FIGS. 5A to 5C, 29A to
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35A, 29B to 35B, and 29C to 35C. First, referring to FIGS.
29A 10 29C, the method of fabricating a semiconductor pack-
age in accordance with example embodiments of inventive
concepts may include a process of arranging a lower semi-
conductor chip 110 on an upper surface of a first carrier
adhesive layer 250 of a first carrier 901 and a process of
forming a lower molding element 410 covering side and
upper surfaces of the lower semiconductor chip 110 on the
upper surface of the first carrier adhesive layer 250.

The process of arranging the lower semiconductor chip 110
onthe upper surface of the first carrier adhesive layer 250 may
include a process of providing the lower semiconductor chip
110 having lower chip pads 1124 and 1124, a process of
aligning the lower semiconductor chip 110 on the upper sur-
face of the first carrier adhesive layer 250 so that an active
surface 110A in which the lower chip pads 112a and 11256 are
disposed faces the first carrier adhesive layer 250, and a
process of attaching the active surface 110A of the lower
semiconductor chip 110 to the upper surface of the first carrier
adhesive layer 250.

Referring to FIG. 30A to 30C, the method of fabricating a
semiconductor package in accordance with example embodi-
ments of inventive concepts may include a process of
orthogonally stacking an upper semiconductor chip 130 on
the active surface 110A of the lower semiconductor chip 110,
and a process of forming a connecting structure 500 on the
lower molding element 410 and the upper semiconductor chip
130.

The process of orthogonally stacking the upper semicon-
ductor chip 130 on the active surface 110A of the lower
semiconductor chip 110 may include a process of rotating the
lower semiconductor chip 110 and the lower molding element
410 up and down, removing the first carrier 901 and the first
carrier adhesive layer 250, a process of providing the upper
semiconductor chip 130 having upper chip pads 132a and
1324 on an upper surface thereof, forming an adhesive layer
210 on a lower surface of the upper semiconductor chip 130,
a process of aligning the upper semiconductor chip 130 so
that the adhesive layer 210 faces the active surface 110A of
the lower semiconductor chip 110, a process of aligning the
upper semiconductor chip 130 to be orthogonal to the lower
semiconductor chip 110, and a process of attaching the upper
semiconductor chip 130 to the active surface 110A of the
lower semiconductor chip 110 using the adhesive layer 210.

The process of forming the connecting structure 500 may
include a process of forming a first upper insulating layer 510
on the lower molding element 410 and the upper semicon-
ductor chip 130, a process of forming a first redistribution
pattern 522 on the first upper insulating layer 510, a process of
forming a second upper insulating layer 530 on the first redis-
tribution pattern 522, a process of forming a second redistri-
bution pattern 542 on the second upper insulating layer 530,
and a process of forming a third upper insulating layer 550 on
the second redistribution pattern 542.

The process of forming the first upper insulating layer 510
on the lower molding element 410 and the upper semicon-
ductor chip 130 may include a process of forming the first
upper insulating layer 510 having first upper via holes 510a,
second upper via holes 5105, and third upper via holes 510c.
The first upper via holes 5104 may be disposed on an upper
surface of the lower molding element 410 which is not over-
lapped by the upper semiconductor chip 130. The first upper
via holes 510a may be disposed on upper surfaces of conduc-
tive pillars 320 formed in a subsequent process. The second
upper via holes 5105 may be disposed on upper surfaces of
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the lower chip pads 112a and 11254. The third upper via holes
510c¢ may be disposed on upper surfaces of the upper chip
pads 132a and 13264.

The process of forming the first redistribution pattern 522
on the first upper insulating layer 510 may include a process
of forming the first redistribution pattern 522 having first
contact plugs 522a, second contact plugs 52254, and third
contact plugs 522¢. The first contact plugs 522¢ may be
disposed in the first upper via holes 510a. The second contact
plugs 5225 may be disposed in the second upper via holes
5105. The third contact plugs 522¢ may be disposed in the
third upper via holes 510c.

Referring to FIGS. 31A to 31C, the method of fabricating
a semiconductor package in accordance with example
embodiments of inventive concepts may include a process of
forming an upper molding element 610 on the connecting
structure 500, a process of forming a second carrier adhesive
layer 270 and a second carrier 902 on the upper molding
element 610, and a process of etching lower surfaces of the
lower molding element 410 and lower semiconductor chip
110.

The process of etching the lower surfaces of the lower
molding element 410 and the lower semiconductor chip 110
may include a process of grinding or etching back the lower
surfaces of the lower molding element 410 and the lower
semiconductor chip 110. The process of etching the lower
surfaces of the lower molding element 410 and the lower
semiconductor chip 110 may include a process of making the
vertical height of the lower molding element 410 the same as
that of the lower semiconductor chip 110.

Referring to FIGS. 32A to 32C, the method of fabricating
a semiconductor package in accordance with example
embodiments of inventive concepts may include a process of
forming pillar via holes 410/ in the lower molding element
410.

The process of forming the pillar via holes 410% in the
lower molding element 410 may include a process of expos-
ing lower surfaces of the first contact plugs 522a. The hori-
zontal width of the upper surface of the lower molding ele-
ment 410 of the pillar via holes 410/ may be greater than that
of the first upper via holes 510aq.

The process of exposing the lower surface of the first con-
tact plugs 522a may include a process of etching the lower
molding element 410 disposed under the first contact plugs
522a. The process of etching the lower molding element 410
disposed under the first contact plugs 522a may include a
laser drilling process. The horizontal width of the lower sur-
face of the lower molding element 410 of the pillar via holes
410/ may be greater than that of the upper surface of the lower
molding element 410 of the pillar via holes 410/.

Referring to FIGS. 33A to 33C, the method of fabricating
a semiconductor package in accordance with example
embodiments of inventive concepts may include a process of
forming a conductive layer 380 on the lower surfaces of the
lower molding element 410 and the lower semiconductor chip
110.

The process of forming the conductive layer 380 on the
lower surface of the lower molding element 410 and the lower
surface of the lower semiconductor chip 110 may include a
process of filling the pillar via holes 410/ with the conductive
layer 380. The conductive layer 380 may be in direct contact
with the lower surface of the first contact plugs 522a through
the pillar via holes 4104.

Referring to FIGS. 34 A to 34C, the method of fabricating
a semiconductor package in accordance with example
embodiments of inventive concepts may include a process of
forming conductive pillars 320 in the pillar via holes 410/.
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The process of forming the conductive pillars 320 in the
pillar via holes 410/ may include a process of removing the
conductive layer 380 disposed on the lower surface of the
lower molding element 410 and the lower surface of the lower
semiconductor chip 110. The process of removing the con-
ductive layer 380 disposed on the lower surface of the lower
molding element 410 and the lower surface of the lower
semiconductor chip 110 may include a process of planarizing
a lower surface of the conductive layer 380 until the lower
surface of the lower molding element 410 and the lower
surface of the lower semiconductor chip 110 are exposed. The
process of planarizing the lower surface of the conductive
layer 380 may include a Chemical Mechanical Polishing
(CMP) process.

Referring to FIGS. 35A to 35C, the method of fabricating
a semiconductor package in accordance with example
embodiments of inventive concepts may include a process of
forming a lower insulating layer 710 on lower surfaces of the
conductive pillars 320, the lower molding element 410, and
the lower semiconductor chip 110, a process of forming lower
via holes 710/ exposing the lower surfaces of the conductive
pillars 320 in the lower insulating layer 710, and a process of
forming external terminals 720 in direct contact with the
lower surfaces of the conductive pillars 320 in the lower via
holes 7104.

Referring to FIGS. 5A to 5C, the method of fabricating a
semiconductor package in accordance with example embodi-
ments of inventive concepts may include a process of forming
a unit package by removing the second carrier 902 and the
second carrier adhesive layer 270, and by a sawing process.

FIGS. 6A to 6C, 36A to 36C, and 37A to 37C are cross-
sectional views sequentially describing a method of fabricat-
ing a semiconductor package in accordance with example
embodiments of inventive concepts.

The method of fabricating a semiconductor package in
accordance with example embodiments of inventive concepts
will be described with reference to FIGS. 6A to 6C, 36A to
36C, and 37A to 37C. First, referring to FIGS. 36 Ato 36C, the
method of fabricating a semiconductor package in accor-
dance with example embodiments of inventive concepts may
include a process of forming first package via holes 550/ and
second package via holes 610% in a lower package P1.

The process of forming the first package via holes 550/ and
the second package via holes 610/ in the lower package P1
may include a process of providing the lower package P1
having a lower semiconductor chip 110, an upper semicon-
ductor chip 130, conductive pillars 320, a lower molding
element 410, a connecting structure 500, an upper molding
element 610, and external terminals 720, a process of forming
the second package via holes 610/ in the upper molding
element 610 of the lower package P1, and a process of form-
ing the first package via holes 550/ in a third upper insulating
layer 550 of the connecting structure 500. The first package
via holes 550/ and the second package via holes 610/ may be
disposed on upper surfaces of the conductive pillars 320. The
first package via holes 550/ and the second package via holes
610/ may expose an upper surface of a second redistribution
pattern 542 of the connecting structure 500.

The process of forming the second package via holes 610/
in the upper molding element 610 may include a process of
etching the upper molding element 610 disposed on the upper
surfaces of the conductive pillars 320. The process of forming
the first package via holes 550/ on the third upper insulating
layer 550 may include a process of etching the third upper
insulating layer 550 disposed on the upper surfaces of the
conductive pillars 320
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The process of etching the upper molding element 610
disposed on the upper surface of the conductive pillars 320,
and the process of etching the third upper insulating layer 550
disposed on the upper surfaces of the conductive pillars 320
may be performed in succession. The process of etching the
upper molding element 610 disposed on the upper surfaces of
the conductive pillars 320, and the process of etching the third
upper insulating layer 550 disposed on the upper surfaces of
the conductive pillars 320 may include a laser-drilling pro-
cess. Sidewalls of the first package via holes 550/ may con-
tinue to sidewalls of the second package via holes 6104.

Referring to FIGS. 37A to 37C, the method of fabricating
a semiconductor package in accordance with example
embodiments of inventive concepts may include a process of
aligning the upper package P2 on an upper surface of the
lower package P1.

The process of aligning the upper package P2 on the upper
surface of the lower package P1 may include a process of
providing the upper package P2 having a lower semiconduc-
tor chip 150, an upper semiconductor chip 170, conductive
pillars 360, a lower molding element 430, a connecting struc-
ture 800, an upper molding element 630, and package con-
necting elements 740, and a process of aligning the upper
package P2 so that the package connecting elements 740 of
the upper package P2 are disposed on upper surfaces of the
second package via holes 610/ of the lower package P1.

The process of providing the upper package P2 may
include a process of forming the package connecting ele-
ments 740 on lower surfaces of the conductive pillars 360
before forming the unit package.

Referring to FIGS. 6A to 6C, the method of fabricating a
semiconductor package in accordance with example embodi-
ments of inventive concepts may include a process of electri-
cally connecting the package connecting elements 740 to the
second redistribution pattern 542 of the connecting structure
500 of the lower package P1 through the first package via
holes 550/ and second package via holes 610/ of the lower
package P1.

The process of electrical connecting the package connect-
ing elements 740 to the second redistribution pattern 542 of
the connecting structure 500 of the lower package P1 may
include a process of filling the first package via holes 550/
and second package via holes 610/ of the lower package P1
with the package connecting elements 740.

The process of filling the first package via holes 550/ and
second package via holes 610/ of the lower package P1 with
the package connecting elements 740 may include a process
of adjusting a space between the lower package P1 and the
upper package P2 so that some of the package connecting
elements 740 are inserted in the second package via holes
610/, and a process of reflowing the package connecting
elements 740.

FIG. 38 is a configuration diagram showing a memory
module including a semiconductor package in accordance
with example embodiments of inventive concepts.

Referring to FIG. 38, the memory module 1100 in accor-
dance with example embodiments of inventive concepts may
include a module substrate 1100, semiconductor packages
1120, and module contact terminals 1130. The semiconduc-
tor packages 1120 may be the semiconductor packages in
accordance with example embodiments of inventive con-
cepts. Accordingly, the memory module 1100 may achieve
high integration and small size. The module substrate 1110
may be a system board. The semiconductor packages 1120
may be arranged parallel to the module substrate 1110. The
semiconductor packages 1120 may be arranged in both sides
of the module substrate 1110. The module contact terminals
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1130 may be formed in parallel in an edge of the module
substrate 1110. The module contact terminals 1130 may be
electrically connected to the semiconductor packages 1120.

FIG. 39 is a configuration diagram showing a semiconduc-
tor module including a semiconductor package in accordance
with example embodiments of inventive concepts.

Referring to FIG. 39, the semiconductor module 2000 may
include a module substrate 2100, memories 2200, micropro-
cessors 2300, and input/output terminals 2400. The memories
2200 and the microprocessors 2300 may be mounted on the
module substrate 2100. The memories 2200 may include
semiconductor packages in accordance with example
embodiments of inventive concepts. Accordingly, the semi-
conductor module 2000 may achieve high integration and
small size. The semiconductor module 2000 may include a
memory card or a card package.

FIG. 40 is a configuration diagram showing a mobile sys-
tem including a semiconductor package in accordance with
example embodiments of inventive concepts.

Referring to FIG. 40, the mobile system 3000 may include
a display unit 3100, a body 3200, and an external apparatus
3300. The body 3200 may be a system board or a mother
board including a printed circuit board (PCB). The body 3200
may include a microprocessor unit 3210, a power supply
3220, a function unit 3230, and a display controller unit 3240.
The microprocessor unit 3210, the power supply 3220, the
function unit 3230, and the display controller unit 3240 may
be mounted or installed on the body 3200. The microproces-
sor unit 3210 may receive a voltage from the power supply
3220 to control the function unit 3230 and the display con-
troller unit 3240. The power supply 3220 may receive a con-
stant voltage from an external power source (not shown), etc.,
divide the voltage into various levels, and supply those volt-
ages to the microprocessor unit 3210, the function unit 3230,
and the display controller unit 3240. The function unit 3230
may perform various functions of the mobile systems 3000.
For example, the function unit 3230 may have several com-
ponents which can perform functions of a mobile phone such
as dialing, video output to the display unit 3100 through
communication with an external apparatus 3300, and sound
output to a speaker, and if a camera is installed, the function
unit 3230 may function as an image processor. The micropro-
cessor unit 3210 and the function unit 3230 may include a
semiconductor package in accordance with example embodi-
ments of inventive concepts, in order to process various sig-
nals. Accordingly, the mobile system 3000 may achieve high
integration and small size. The display unit 3100 may be
located on a surface of the body 3200. The display unit 3100
may be connected to the body 3200. The display unit 3100
may display an image processed by the display controller unit
3240 of the body 3200. The mobile system 3000 may be
connected to a memory card, etc. in order to expand capacity.
In this case, the function unit 3230 may include a memory
card controller. The function unit 3230 may exchange signals
with the external apparatus 3300 through a wired or wireless
communication unit 2400. In addition, the mobile system
3000 2000 may include a universal serial bus (USB) in order
to expand functionality. In this case, the function unit 3230
may function as an interface controller.

FIG. 41 is a configuration diagram showing a mobile appa-
ratus including a semiconductor package in accordance with
example embodiments of inventive concepts.

Referring to FIG. 41, the mobile apparatus 4000 may be a
mobile wireless phone, or a tablet PC. The mobile apparatus
4000 may include a semiconductor package in accordance
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with example embodiments of inventive concepts. Accord-
ingly, the mobile apparatus 4000 may achieve high integra-
tion and small size.
FIG. 42 is a configuration diagram showing an electronic
system including a semiconductor package in accordance
with example embodiments of inventive concepts.
Referring to FIG. 42, the electronic system 5000 may
include a semiconductor package in accordance with
example embodiments of inventive concepts. The electronic
system 5000 may be used to fabricate a mobile apparatus or a
computer. For example, the electronic system 5000 may
include a memory system 5100, a microprocessor 5200, a
random access memory (RAM) 5300, and a user interface
5400 performing data communication using a bus 5500. The
microprocessor 5200 may program and control the electronic
system 5000. The RAM 5300 may be used as an operation
memory ofthe microprocessor 5200. For example, the micro-
processor 5200 or the RAM 5300 may include a semiconduc-
tor package in accordance with example embodiments of
inventive concepts. Accordingly, the electronic system 5000
may achieve high integration and small size. The micropro-
cessor 5200, the RAM 5300, and/or other components can be
assembled in a single package. The user interface 5400 may
be used to input data to, or output data from the electronic
system 5000. The memory system 5100 may store codes for
operating the microprocessor 5200, data processed by the
microprocessor 5200, or external input data. The memory
system 5100 may include a controller and a memory.
While some example embodiments have been particularly
shown and described, it will be understood by one of ordinary
skill in the art that variations in form and detail may be made
therein without departing from the spirit and scope of the
claims.
What is claimed is:
1. A semiconductor package, comprising:
a lower molding element including a first side, a second
side opposite the first side, a third side substantially
perpendicular to the first side, and a fourth side opposite
the third side;
a lower semiconductor chip in the lower molding element,
the lower semiconductor chip including lower chip pads
on an upper surface of the lower semiconductor chip
and at areas close to the first side and the second side
of the lower molding element, the lower semiconduc-
tor chip having an upper surface at a same level as an
upper surface of the lower molding element;
conductive pillars passing through the lower molding ele-

ment,

the conductive pillars surrounding the lower semicon-
ductor chip;
an upper semiconductor chip on the upper surface of the
lower molding element and the lower semiconductor
chip,
the upper semiconductor chip including upper chip pads
on a top surface of the upper semiconductor chip and
at areas close to the third side and the fourth side of the
lower molding element,

the upper semiconductor chip being substantially
orthogonal to the lower semiconductor chip; and
a connecting structure on the lower molding element and
the upper semiconductor chip,
the connecting structure electrically connecting each of
the lower chip pads and upper chip pads to a corre-
sponding conductive pillar,

the connecting structure including a first upper insulat-
ing layer in direct contact with the upper surface of the
lower molding element, the upper surface of the lower
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semiconductor chip, and side and upper surfaces of
the upper semiconductor chip,

the connecting structure including a first redistribution
pattern on the firstupper insulating layer, and a second
upper insulating layer on the first redistribution pat-
tern, and

the first redistribution pattern including first contact
plugs in direct contact with upper surfaces of the
conductive pillars, second contact plugs in direct con-
tact with upper surfaces of the lower chip pads, and
third contact plugs in direct contact with upper sur-
faces of the upper chip pads.

2. The semiconductor package of claim 1, wherein sides of
the second upper insulating layer are farther away from the
upper semiconductor chip than outermost sides of the first
redistribution pattern.

3. The semiconductor package of claim 2, wherein the
sides of the second upper insulating layer are vertically
aligned with sides of the first upper insulating layer.

4. The semiconductor package of claim 1, wherein

the connecting structure further comprises a second redis-

tribution pattern on the second upper insulating layer,
the second redistribution pattern comprises fourth con-
tact plugs in direct contact with an upper surface of the
first redistribution pattern, and

the connecting structure further comprises a third insulat-

ing layer on the second redistribution pattern.

5. The semiconductor package of claim 4, wherein

sides of the third upper insulating pattern are farther away

from the upper semiconductor chip than outermost sides
of the second redistribution pattern, and

the sides of the third upper insulating pattern are vertically

aligned with the sides of the second upper insulating
layer.

6. The semiconductor package of claim 4, wherein

some of the lower chip pads are electrically connected to

corresponding upper chip pads, and

the second redistribution pattern is configured to supply a

same signal to the some of the lower chip pads and the
corresponding upper chip pads.

7. The semiconductor package of claim 1, further compris-
ing:

external terminals, wherein each of the external terminals

is in direct contact with a lower surface of one of the
conductive pillars.

8. The semiconductor package of claim 1, wherein a ver-
tical height of the upper semiconductor chip is smaller than a
vertical height of the lower semiconductor chip.

9. The semiconductor package of claim 8, wherein the
vertical height of the lower semiconductor chip is the same as
a vertical height of the lower molding element.

10. The semiconductor package of claim 1, further com-
prising:

an adhesive layer between the lower semiconductor chip

and the upper semiconductor chip, wherein

the adhesive layer is in direct contact with the upper surface

of the lower semiconductor chip, and

the adhesive layer is in direct contact with a lower surface

of the upper semiconductor chip.

11. The semiconductor package of claim 10, wherein the
adhesive layer extends between the upper semiconductor chip
and the lower molding element.

12. A semiconductor package, comprising:

a lower semiconductor chip including lower chip pads on

an upper surface thereof, the lower chip pads being close
to two opposite sides of the lower semiconductor chip;
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a lower molding element surrounding sides of the lower

semiconductor chip;

conductive pillars penetrating the lower molding element

along edges of the lower molding element;

external terminals in direct contact one-to-one with lower

surfaces of the conductive pillars;

an upper semiconductor chip on the upper surface of the

lower semiconductor chip, the upper semiconductor
chip including upper chip pads on an upper surface
thereof, the upper semiconductor chip not covering the
lower chip pads;

a connecting structure on the lower molding element and

the upper semiconductor chip,

the connecting structure including sides that are vertically

aligned with sides of the lower molding element,

the connecting structure electrically connecting each of the

lower chip pads and the upper chip pads to correspond-
ing ones of the external terminals through corresponding
ones of the conductive pillars; and

an upper molding element on an upper surface of the con-

necting structure, the upper molding element including
sides that are vertically aligned with sides of the con-
necting structure.
13. The semiconductor package of claim 12, wherein a
coefficient of the thermal expansion of the lower molding
element is smaller than a coefficient of the thermal expansion
of the upper molding element.
14. The semiconductor package of claim 12, wherein the
lower molding element is harder than the upper molding
element.
15. A semiconductor package, comprising:
a lower semiconductor chip including a plurality of lower
chip pads on two opposite ends of an upper surface, and
a plurality of sides;

alower molding element surrounding the plurality of sides
of'the lower semiconductor chip and exposing the upper
surface of the lower semiconductor chip;

an upper semiconductor chip orthogonally crossing over

the upper surface of the semiconductor chip between the
plurality of lower chip pads on opposite ends,

the upper semiconductor chip including a plurality of

upper chip pads on two portions of the upper semicon-
ductor chip,
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the two portions of the upper semiconductor chip extend-
ing over the lower molding element from two sides of the
plurality of sides of the lower semiconductor chip;

a plurality of conductive pillars that are spaced apart from
the lower semiconductor chip and extend through the
lower molding element; and

a connecting structure that electrically connects upper sur-
faces of the plurality of lower chip pads and upper sur-
faces of the plurality of upper chip pads to upper surfaces
of the plurality of conductive pillars.

16. The semiconductor package of claim 15, further com-

prising:

aplurality of external terminals electrically connected one-
to-one to bottom surfaces of the plurality of conductive
pillars.

17. The semiconductor package of claim 15, wherein

the connecting structure includes a first insulating layer on
the molding layer, the two opposite ends of the lower
semiconductor chip, and the upper semiconductor chip;

the first insulating layer defines first upper via holes that
expose the upper surfaces of the plurality of conductive
pillars, second upper via holes that expose the upper
surfaces of the plurality of lower chip pads, and third
upper via holes that expose the upper surfaces of the
plurality of upper chip pads; and

the connecting structure includes a first redistribution pat-
tern on the first insulating layer.

18. The semiconductor package of claim 17, wherein the
connecting structure further includes a second insulating
layer on the first redistribution pattern, sides of the second
insulating layer being farther away from the upper semicon-
ductor chip than outermost sides of the first redistribution
pattern.

19. The semiconductor package of claim 15, further com-
prising:

an upper molding element on the upper semiconductor
chip and the lower molding element, wherein at least one
of

a coefficient of the thermal expansion of the lower molding
element is smaller than a coefficient of the thermal
expansion of the upper molding element, and

a hardness of the lower molding element is harder than a
hardness of the upper molding element.
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